Monoaromatic compounds are important chemicals as raw material for many petrochemical industries. Conventionally, these compounds are obtained from fossil resources by petroleum refining processes. In order to reduce the dependency on this resource, a new route with the utilization of biomass as starting material for the production aromatic chemicals is considered to establish a sustainable system of chemical industry. The route is that acetone could be produced selectively by catalytic reaction from biomass-derived oil. From this point, therefore, this study is to explore a catalytic conversion of acetone toward aromatic chemicals with HZSM-5. The reaction is carried out by continuous flow reactor at an atmospheric pressure to examine the activity and selectivity of HZSM-5. Some parameters such as temperature, space velocity, effect of water have been investigated. The results show that HZSM-5 exhibited a high active and a shape-selective catalyst for the formation of monoaromatic chemicals. The favourable condition for acetone aromatization is found i.e. at 673K with space velocity of 4h-1, the acetone conversion is close to 100% and monoaromatic selectivity is approximately 71%. The low selectivity of carbon oxides (less than 5%) was obtained, and it could be contributed significantly for this catalytic reaction on realization toward sustainable development of chemical industry in the future. There is no effect of water existence in the acetone feed on the aromatization reaction process, making the process will be simplified.
Introduction
The exploration and development of a promising process to reduce the dependency on fossil resources is an biomass is due to some advantage aspects as follows. The first is that biomass utilization could realize zero emission, because its presence itself is in fact a component product of link in global carbon recycling system1). The second is that biomass mainly comprises of carbon, hydrogen and oxygen, which is close to oil and coal in basic composition, even the feature of biomass comparing to the coal, having a higher hydrogen carbon ratio2) 3). The third is that among the renewable resources, biomass is the only one that can easily be stored and transported, abundantly supplied, and it spreads over the world, and it is not limited by the climate and natural conditions. This kind of renewable resource is expected to be able to create many alternative routes for production of many chemicals especially for aromatic compounds. If so, the for establishing a sustainable system of material recycle, free from CO2 global warming effect in the future. A promising route of biomass utilization is presented in Fig.  1 . Biomass-derived liquid is expected as an origin of raw material for the production of petrochemicals as end products. It has been reported that a biomass-derived liquid could be converted selectively to acetone and methyl ethylketone (MEK) using Fe-catalyst4). These reaction products could be sequentially used as a raw material feedstock of petrochemical industry. However, a problem of much water containing in this mixture calls for the separation process to refine it which probably requires a high input energy for this separation. If these ketones with or without existence of water might be directly converted to basic hydrocarbon compounds such as BTX by shape selective HZSM-5 catalyst and resulting in two liquid phase-oil and water liquid phase, the aromatization reaction processes will be simplified. HZSM-5 catalyst is crystalline aluminosilicate and to posses a pore channel structure built by ten-membered oxygen ring system5). Its activity is due to Bronsted acidic site called bridging hydroxyl groups interposed between a silicon and an aluminium atom. The largest dimension offered by the pore apertures is 0.56nm. Shape selectivity can be manifested in terms of size constrains in the reactants, the complex in transition states and products. HZSM-5 is supposed to be a shape-selective catalyst for the formation of aromatic products6). HZSM-5 as shape selective catalyst is widely used in many hydrocarbon conversion processes such as methylation of methylnaphthalene7), catalytic cracking8)9). It could be supposed that the common hydrocarbons for fuels and the petrochemicals are originated from petroleum oil. However, a little attention has been given to the applications of HZSM-5 in efforts to find aromatic chemi- Fig. 1 The external surface area of catalyst was calculated by t plot method13), where the adsorbed film thickness t was calculated by Halsey equation. The Si/Al atomic ratio was measured using inductively-coupled plasma analysis (ICP) for bulk of the solid and electron spectroscopy for chemical analysis (ESCA) was used to measure the Si/Al ratio of the surface.
3. Results and Discussion 3.1 HZSM-5 catalyst used for the reaction Fine crystal powder of HZSM-5 used in this experiment was obtained from NE Chemcat corp. The properties of this HZSM-5 are shown in Table 1 .
The high enough of BET surface area (426m2/g) comparing to the result measurement of external surface area calculated by t plot method (19m2/g) suggests that HZSM-5 must have a internal surface area in form of pore channel structure14). About 95% of BET surface area should be provided by pore channel and consequently, almost of surface acid sites will be distributed on the walls of all pore channels. It should be noted that the parameter of Si/Al ratio is a indicator for acidity of HZSM-55). Mostly, the carrier=30ml/min and Silvestri'). Table 3 Acetone conversion using HZSM-5 catalyst under presence and absence of water in the feed atoms in the acetone molecule. Probably, it could be explained by the reaction of de-oxygenating reaction or hydrogen transfer reaction8). The evidence of hydrogen transfer reaction has also been observed from the value of olefins/paraffins ratio. Hydrogen transfer involves a net transfer of H2 from one molecule to another and hence hydrogenated and dehydrogenated are produced9). The plot of the paraffin/olefine ratio for C2-C3 hydrocarbons compounds in the function of acetone space velocity is shown in Table 2 . It is clearly seen that the ratio decreased along with the increasing of space velocity. It could be considered that the hydrogen transfer can proceed as a result of the interaction of paraffin-olefin-aromatic molecules.
The addition of water into the acetone feed was also carried out to find its effect on the activity and selectivity of HZSM-5. This work is done due to much water in the mixture of acetone and MEK in real product from biomass conversion. It is noted that there was a positive effect of water addition in the feed16). The result of reaction under the presence of water as much as 50wt% in the feed is shown in Table 3 (in column 4). Interestingly, the acetone conversion and product selectivity of selected product (aromatic compound) in the presence and without water in the acetone feed are quite similar. This result indicates that the aromatization of acetone over HZSM-5 can proceed even in the existence of water and the aromatisation process can be simplified.
4. Conclusions 1. The low formation of global warming effect gases in not more than 5% carbon, it signs that the route of biomass utilization via the reaction of acetone aromatization processes could contribute significantly to a sustainable development of chemical industry in the future.
2.
